Colchicine administered into the area of the nucleus basalis decreases cortical nicotinic cholinergic receptors labelled by [3H]-acetylcholine.
Lesions in the nucleus basalis in the rat are known to decrease presynaptic markers for acetylcholine, including levels of cholineacetyltransferase (CHAT), high affinity uptake of choline and levels of acetylcholinesterase. Effects of lesions of the nucleus basalis on populations of nicotinic and muscarinic receptors are less well understood. After bilateral injection of the neurotoxic agent, colchicine into the nucleus basalis in the rat, levels of CHAT in the cerebral cortex were reduced 44%. Muscarinic cholinergic [( 3H]QNB) and dopaminergic [( 3H]spiroperidol) binding was not changed in the cortex, hippocampus or striatum. However, significant decreases in nicotinic binding sites, labelled by [( 3H]acetylcholine), were observed in the frontal cortex of nucleus basalis treated animals; scatchard plot analysis indicated a significant decrease in the number, but not affinity, of nicotinic binding sites. Colchicine injected into the nucleus basalis had no effect on the binding of [3H]acetylcholine in the hippocampus, but decreased binding of [3H]acetylcholine in the striatum. Subsequent experiments, in which colchicine was administered into the striatum at a site above the nucleus basalis had no significant effect on nicotinic binding in the striatum or frontal cortex. These results support the hypothesis that degeneration of the nucleus-basalis-cortical cholinergic pathway results in a loss of presynaptic nicotinic binding sites in the cortex as well as in the striatum (through transsynaptic degeneration of the cortico-striatal pathway).